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I. RATYONAL POLICY AND GOATS RELATED 10 SCTEIGE AND TECHNOLOCY

A. Soviet Domestic Policy

The aim azad long-terh. goars of Savieﬁ:. selentific a#ifort bhave
been suceintly sumrmerized Dy foadeniclan Lgor Kurchatov in hie address
to the XXI Party Congrees: "Tae s:ierntisis of our great motherlapd
will, together with their party, with the entire Soviet people, labor
unceasingly to meke man the truce master of nature in communiet society.”
This has been further elshorated by Ye. K. YVedorov, corresponcéing-meml e
of the Académy of Soiencer, who deseribed as the ultimate two-fold
purpeee of studles concerning the Zarth e ~g«geczlc»gy, geogravhy, getphyuize,
geochemistry, geudesy, etc. -- the providing of soclety with the best
means possible to utilize the favocable aand useful characteristice of
nat\',tre,' end at the sare time to search out means of defenss sgainst
hermful apd unfavorsble e.?a.emeﬁ’ca;*. sheoonens . These goals are to be
achieved through research in the rasolution of three tasks: (1) obse}-»

-

vation, descriplion and mumiysls of né.‘uuml thencnens, thelr geneeis

snd interrelsationship; {2) the for:eesting of the develorment of phencmepe
in & time sequence; and (3) the study of the possibilities und mesns f
exerting active inflnence on gecphryeicsl shenomens i’or tke murpose of
controlling thelr development t¢ ex2rve the needs of humapity. In the

Soviet view, although technological prograss reduces wan’s dlependence

on natural conditions, this progress also reguires ingressing coneideraticn
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of the most detailed charae:t.erjé,atitfas of antural processes. Oma
‘ implication of these objextives m that given anpr oximmely epaal
technological development of weapois, dominence may come te the
nation that ie superior in the forecasting end comtrol of unetural
envirommentsl conditiops- Conlrol of vature is not limited to the
physical environment. The rec:fem;‘ renaved wmsort of lysenko repreaentz
a policy of continued effort to develop euntrcl over blologieal progesses,
initially to inéreazw egrievltursl produstivity. Effm*ts to achieve
thése broad geals began esrly ip Boviet history in suﬁgmrt ¢f the
post-revolution reconstruction snd the plunred industrializetion anmd
of the development of the planxied soeinlist economy. This ~arly start,
in turn, lzid the foundations Tor the @sﬁablishment of the present
vast ar.my‘ of gecgraphle, geodatie, geophy rsir’“al and geologic researck
organizations within the Academy o*r Sclencern and within the governmentsl
departments. In the 1930's;’ rc:méx'@h expanded into the Arctic Basin.
Following World War II, Scviet interest bayond the USSR end the Aratic
Basin begen to emerge -- for exemple, in cerly plens (;9&6} ia un@erteke
) stwiies in Antsretica. By the early 1850°'s, the Soviets cinimed to |
have eleﬁted the study of the Earih to a gt111 higher level ia the
form of "@onjaintvmmar@:h ‘in nigheor sm;das; , geophysics, and geology."
Soviet expansion into sa@i:ivc— w:s)r;';?_tllr*tml@ speareh culminated in 1954
with the announeement of en elaborstie Sov.‘e.et program of participstion '
in the ICY (1957-58) and the ja)iz‘xi;a&; of the B}Zrztaammtiopm. Undion of
Geodesy and Geophysics. With the onding of the IGY, the Soviets made

vigorous efforts to contirue the international world-wide observation
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of geophysical phenomena. Tae Soviets are contipuing & large program
as a part of the world-wide Invernstioral ﬁéo;;:;hya:l@al Cocoperation 1956.
There sre urmistakshle indieations of Soviet intentions to extend
thelr world-wide pursuit of cbservetioral deia into the indefinite

future.

B. BSoviet Foreigp Policy
Just as Soviet selence has been used as a tool of Eoviet polizy,
80 Soviet diploma@y bag been used o ald Soviet science in the collection
of world-wide datas for the continuing etulles of the Barth =z = vhole.

in 19%0, s Soviei menorandum aseeriing Soviet rights in eny internaticnal

resolution of Antaretie soverelgnty statel us one of its Justificatiors

that "this continent and the sdjsesnt islanis are a convenlopt base for
woet important metﬁwml@gi@al stae-vations which are alsc of significiuce
to the ¥orthern Hemisphere.” A goul of Sovien éiplomascy todey le to
gecure freedom of regsemrch onywhoer:2 in Antaretice regardless ¢f exlsting
elaims end, at the seme time, t¢ exploit S&zie:t scientific successen

and eontinued presence In Anterctisa for the purpose of :\,n@zre:&s.ing
Soviet pmsﬂge erd influence in the Southern Hemlsphere:

Soviet foreign aid jin being uzed not only to edvence Soviet
politieal penetration but alsc to xtend Soriet asquirition of foreig
gendetie énd gravimetrie dats wbhica would contribute to the estebllishnent
of & Soviet world gecdetic datum. This, in turn, would improve S:w’ﬂ.é;
target-location aaﬁabilimeﬁ for possible missile operatious. Variouws
types of eclentific programs -~- genphysical, geologle, togczraphic

mapping ~~ directed by the U8R or Bloe cousntries are undeyrway Or plaaned

Approved For Release - §IA-RDP62-00680R000200190055-7
S B T-R-B- , -




. R
i

** Approved For Relea$e®-CiRBP62-00680R000200190055-7

in Indis, Afghanistan, Syrim, end Egypt, poseibly in Ceylon end Boliria ’
and most recently Iraqo Furthermore, ths Soviets have ‘been. energatit

in the development of a UHESCO program for the eompilation of a rogitnal
geologic wmap for Asia and the Far Eest.

Other Soviet efforts to widen interaational seleatific relationehipa
are evidenced by their ,jc»imti!g of internationsl seientifie organizations,
such as the IUGE, and attempting i Btimnat_e Turther activities of
organizations a.’ﬂ.mac'iy Joined {e.g., I6Y =xtension into the Internati¢mal
Geophysizal Cocparafican 19%9; Bpecial Coumlittas for Antercile Reswxﬁ‘a
[SQARJ U.5. Ecienﬁista have eex«;preméeﬂ some Tonr that through these
effortes the Sovieis may gain control of certain organizaticna;: Tor |
exemple, that they way gain cwn—tr;'l of the Internationsl Union of
Geodesy and Geophysics at the 1960 weetings. Another re@emt tactic
has;béen the incm:poréticn of Sovist scientiste into Sovist cultwal
oréaniz&tmnéa In 1959 thé Smﬁets orgarized & SQvietf-LMizn fmers can
agspeciation of friendship_ and cultaral @mpsszratinn{ Two ©f the four
vice-precidents arse ‘promixmm Sevist ge@ezréph«z::ra » one of whom is
Director of the Enaﬁ:ﬁ.tute of Ge‘agmphjr ic the uew Siberiea ik&imx"'tment
" in the Academy of Sciencen, USSR, and the other Chedrman of the |
Intérdepartmentgl Antaretio C‘c'tmis;aimn upder the Praesgidivm «f the
.L‘\eaélezm:;;r of Sciences, USSR. This iy b)c the begloning of a siepped-up
effort to (1) incresse the #low of aefzifsﬁtif:m deta on Farth u,umu
from Latin-American g:o_imtrica ard [2) eventually develop Soviet f@reﬂm»—

aid programs in the Western Headospiere.
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Soviet geograph reseax v2h 0 f‘@ eis Jn @egmtries is Qi ccteﬁ tom rds

basie etudies of varioua countr‘e' cf the m)rlde Sush e:tuc?ies ars

believed tc be basie 1:1 suppo:ct Qu’ ‘t:n&“ dswlmment and imp.exenta sior

of foreign policy. Fﬂmphﬂs*s on the m.dn r‘*’ for &ign areas 13 8

characteristic o? all lead:ng Sﬁv:r et un:l ‘ersities and researczh ilastit ites.
|
"0f particular note 18 the g,m"?:lmm 'mln.ne of g.,mhc,a’ciune o sbuchzzas§

1
Asia, the Neer East, and rx:tz‘:tt 28 o

II. SOVIET SCIENIIFIC m@ ‘HC; muazmu xm uacm’

Au Rative Scwtet Reso_m eE

l. Basie responﬂsiui" ity Tor the smvey:mg a.nd mapping of tly
USSR is vested in the Chief Admiui stre a:.i:n af Geadeay and Car r,ogrs.phy
(cmx) attached to the Hinistry of me I u@"i’:ﬁo GUGK works in @l«oae
eoncert with the M1l itury Tuma:.apd@: ‘dxun igtration (Ivi“u Cthe
Army General Staff. ‘m@m« nm s Lo rethm' wi, 7h the Soviet Hau f},, ) are B
authorizeci %o umermke I‘ re t-« orde: am,wrevhzgo It ig believed that
top-level Moordj.natieu of pcli DY Qg *mr..> ak j he ministerial revel 1.u
a group consisting of b:)ti’: ci» 1lian vm:: ;.L_ tary plsunnsrs.

GUGK is a vertic elly-iute-;r Almed oxga 1.« ation e;;caap%mng &.‘:.1 i
functions {except sduzs :tion) from 3 ielm *e; ut;i,mm to map pubucation
and includ.@w ] C?em,rﬁl B¢ ‘ievti g 183 }es&,rch Jmstitute of Geodesy, ‘,
Photogrameatry and mrto__,mply H,a zt;:i,,i’ ax ¥ Topographic Aomlnistrat:[, am
hag & parall l tho‘uq;h sma;LA-r Oigk: zimbic n, ingluding & fecul cy for ,
advanced geodesy at t!m Milis ,q:y s ineer.; ag Acedemy 1u, ‘(uys:mheva (Vl'ﬂ
and & seclentific es.,mrﬂh ing st‘ tuce( baviet ra2seerch in thew fi.elds

is believed to be f;.rat--e "885;, te'sl g iaa.ll q ivantege of the results of
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vestern research and.;dé\relm;me_mp buk at 1:,1 ¢ same bime develc*omg its

ovn line of research téckm:iques;;- ué ias tm mentatmno Tostrument

éeslgn in photogrammetry and mep f:papj,‘htioﬁ was simplified to faeilitate
the developuent and im;plman%a'ﬁ:.iem of the ?na%s program that resulied

in the mapping of the emtire .c.fz:ﬂw;;—.'t;j: ¥y &t 1 10’2 ,000 within the space

of 4 decades. Both westeru- ard ngia%ﬁpéu@ed electronic and light-
in'terferenée 1nstmmen1}s { geg&:&m«:—:‘tér) a;;':e: ‘og-}.ng studled inte nsfa;i.vely, 1
and indiecationg are ’p.hat these iust m‘?mﬁnﬁ?‘{##}’ replace inver tapes in
establishing base m@fa ’ami lines- Like tﬁe ‘{ 1S, the Soviet L?-:ifnipn is
agtive in the deve‘l@pmem of 1usim mem,s ior gravity messurensnt on
surface ships in order t@ sp@e« »p ube mappi g of the gruvity “"‘mld
of the Barih. On\,a these are rex el gp@é, tim«carne inst"ume:nis be@@me
feasible. We believe thst tae Sn';wiets .na; l;m,.ve started surface-ship
observations on an experimsntal. vagis Be &.early as 1953. Soviet land 1
gravimeters have not been as ae.-';@?‘:s.riz e as ‘:Lhésae of the US » but evid&nksé
poin'is to Soviet affer ts to im mve tmir gr v:lmenerss for ﬂ:e ue/:t
phase ef detailed gmvit; T ny ,: which mumd require higher degrees 'sf
agouracy R@pﬁatad efforts are veing mad( bv the Bloc countries to "
se@l%re Us gmv;i.mei;@rgg It 13 ods 9 fnown inau the Soviets hswca a program
for the utilization ¢f Barik gute i@.’ﬁ J,tfa's at v hieles for est?bl:!.ahins ’
inter@@rﬁ inental Mf»a » bm my el :a;‘ 2 are availabue on ul‘u’ xamreﬂ ami

13 i{l

organization of the ;pﬁfqgr'mm ,d at *efi m:m mmew: are b@ing ut. g.lized by

the Soviets in ge@dei;:i@i vork. O::'ie of - ter: @, the u‘f‘mp is alleged to

have been da aigneﬁ to sp“L"»rcfa liﬁf!e« ..lg; r a@ YU a.:z,ons with up to lkO()
; } s;

unknowne, Lo be capsble of doi; ﬁr & hgm 8 whai; would req_uir» 20 peog).e
f

working with mdiauaxv mafﬂun%s e f\ L1 amzﬂhc
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Conservadve estin amas hsm,, pl&eed the number e*s, person:ne*,

engaged in geodet.ic res~=&r eh at o J.‘ii& of 6 000 engineere and 1C, OOC’

technicians vwho are traineu in gmd’*ey, ghatugrammetry, and ¢ ertrpxarm-'-,

Reeently the head of mm sdodited ,hat the

oviete had eetauli shed

over 300,000 ge@detiar’ e@ntm i, noritims 1“ 'me VSSR duxing the past

40 years, whereus & maximm:; o,»f' about ’&.OQC p'-r yesr weré eetaLliehed

in the U.B. There ie mme @ f:l.:xer_ce th& me SiWiets heve ovex 200

5

'field mapping parts, ea :I.n operation and 95 mof:e engaged in gra**:ﬁmetric

surveying.

i

ki,

E -

[REEE

ETRE. =

oy

3. Selent iﬂ@ Edueation aud 'Freﬁ n}

Training of engine em in ge@é Bf is on a very bizh le\«el

x

in both theoretical emi prac s,i.fa eepec ua, é“d "eviet iustnmi ien enﬁ

fa@uities gompare wry Tavorab I.;,-' w,th bhi beat in Western .wopm

'Advenced training Leadiag to de e*m at,ef« j,: pmvided in 2 magm' @:’wil

i

sibidGe

i

and L military ms'tifuteo Ia ad&iﬁen; a umber of otha.r ms bitutiens

provide lower-level te@kmieal g gl i.rmg in eurveving and maor: mg and m

geodesyo These imivde topogr: +p e ‘te@hn

i lain

-E

'@v’na {9), aer.,a.al pbebogrephy

schools, agri@ultval {:eehui“u 518 «)f lwcd ntﬁlze.tiom hyﬂmmeteorm ogi 8l

technicums, and mming te@hmi@ A { “"he: c vi* ingtitutes’ devcte one-ti%i.xd

of a S-year course to h.igher gaosd esyo ' .,m :S,

conferred et the rate c)f abeu’r qu pur yea

not only at the 2 majer eivil ins 3 wtes bu

resear@h iﬂetituti@smn: Be’meeu .39 i audj 9

Te@hnieal Sciences in Ceedery qem grau'tme
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to become wholly indepsndent (’;f fe ﬂeig,n sau:@es for technieal pereonn« 13

instrumen‘t. induetry :aapab le o:i @ »e ting au emaaic requi,remen to :ln geodwsyl
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4o candidate-degree {i.e, muster’s} dissertations end one doctornte
were presgented. - |

B. Exyloibatiqn of E!on-»ome‘" Eiesoum 28

As & matter of exp: ic“im mli@,,r the USS.R hag striven for year:

+ 1

and instruments :m geodes.f, gxavim *try,g end ph@wgranmwtrye Asa

result the Soviets have a wl} »established eodetic and phawgranmetr g

and photogrammetry, but not yet th ose m grrw:.met‘.ryo Th@ Sf:w‘i ets,
however, ‘serutinize closely wrsterrz deve} oﬁnems in techuiou@s ané
methods as vell as in inswmmmmtiono In many instances, they have
been adapted, often with wimp} :lf‘icvtﬂc to meet the peeds of the mass
Soviet program of aumreyizg avd maaping {he gountry (tu. 1 10@,0’)0‘\ ﬁﬁ
the shortest p@ssibie %tim: @( m‘::alew‘ed in 140 yeers). Yin this progréﬁ : !

. l i i
there hes been no need for nl&b&r&te, &,m;plex, and time-corsuming )

phetogramnetri@ ,glotterso ’(’hc ».‘Ot‘af‘"tsg imrwrer , have plones 'f'ed in
the extensive use o:t guper=s *i.ue aﬁgle‘ lei w to provide the widest |
horiz@neto«horimn ﬁovera;_,e fv)r ue ] ir u ei:: aerial mapping progr&mo:
For gravmeters the Sov}.ets huve b@en aoz e dapendent on ueetem devébzmmté

: ié
Western instrumentis are bﬁing cmp md am the Furopean N@rgaard grav{ netere

|

have been pur@,baasaﬁ in gu«an h;t Y fn‘ ffa *lu uﬁiﬁo Persistent effort-.,

are sti l beimg made, ‘even :e e t'ivg to a,e«cure s gravimetem in ordér:

!

| 1 : 1 :
to develapa more anmrate» and’ <=Qnsisten" .netruments to meet the rcaquit'@men*i

of the new phage oi‘ Seviet mﬁka ”‘ha 90“'181’3, h@wever, nave ae@ured
P i , H : ;i

a maxixmzm gain fr'om Eump'»aa Blmc map;g:in; cr'ga*mi zations, pesra@nnew‘ g:&i ‘

o : ‘3;-5
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III. STRATEGIC ASFECTS OF SCIENTIFIC RESRARCH -- LONG-RANGE OUTLOOK

for thgwrange missiles. Thia ‘uﬂ}*anmg.e ig due .iargely to the head

SRS R A | KA NI
Approved For Rele%sfeft Bk ﬁopez 00680R000200190055-7 |

facllities by requ:l,ring thet the hloe @oxmtries s.onvert their gmdetiﬂ
datums aud mapping systems w thore of the Soviets. '}.‘hese requirements
have not been imposed on the Chinese fzmmmiata, nevertheless evidence
suggests that the Chinese way be fol lcswing the Soviet scheme in the

mepping of China. | | | - |

A. Paysical Sciences

The Soviet Uﬁi@n, a{:: an early dnt.;e recognized the need
(a} to explore, survey and loveatory ite n;rimral resourcss, (b) to
initiste land-use plasning aw lﬁ.evelopmenti programs, and (¢} to cope
with the pmblems of 8 harsh physical emrimnmento Thie gave the
Boviets an early start in und r“cak:i.ng -1 numbahr of basé.@ research and
survey proa:t'ame for Earth studies. ‘J.‘opq-;:r&;ﬂii@, mapping of the entire
UoS»R wag begun in 1519; ge@mg;netw and t,ravity surveys of tae USSR
were launched in the early 1.9%0"9, end me pc:lar research vas iated
with the launching of the first poler ars. ft station in 1937 Thais /
work provided a solid fmmc}atiom far the peatwar extension of' reseaz‘éh

to the Bartk as a whalea. Tne: eam‘; start, wmbined with the establiséhmnt

of o vast array of researsh e“gani sations ta plap lopg-range Mtegrafed

!

studies, haes plsced l‘be W»‘-s% in av aclv-anﬂagerus posit‘ion mmpared wi‘.:h i
| « i
that of the US :ln the study o:i‘ the Earth. , | @

At {present fhe USSR is pmbatiy ahetad of the Us in attaining 2

vorld geodetic datum that will improve ’wrget lwation capabilities :

sl
ik
]

”
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start of the Soviet mrld-wicae u@ ane‘grénhi,c program aud to ‘the polj v
%

of withholdins Soviet tapom&phie maps énd gravity de.tao whereas tho 2

{
of Western nations are frevs).y r«vmilablec ﬂx] though geﬁdasy 'rill

ultimately henefit from fature Eezth-«sai elx.i te programs, slgn:m ﬂ,cant

improvements in .,-.n*ternat Lc an ;oejtieni"«g, ia the value of he Earth &

fiattening, and in t.he k;:xcwlfvdue of Earih' gravity Piend rs,m

1"

materialize elevly over ths heext 'moed,e* reason is net. unly the
length of time rﬁquirad t,o dr»«velop mw mi:hcda and twhaiquaa, but

alsc the eompli@aticne 1 mr*l el ;a smu :l.nrr mr%.cl—wi.de \memgc,. ef

i 1 “i
observations. If ’bhe Sosits “umead ‘ln (1) developing ard implemmf g
T i ; i §

an extensive eir and sea gravity prabrax . ‘and ('2) swuring rides}_)rea

goverage of satnllite @bsewruteer B, ,he,y !;tﬂy malke signhicam; 1m'-:)r©v sent

f 'i i ; :
in the p‘recision of satellit 2 *"rwl’:!,ng ! n? orbit predi@timno 'I‘hw ém 1

also improve their @apabilit e f@r (1) mcre ageurats eale uiatio‘fl @f
‘range and azimuth Letwen lec’m(h gﬂin‘ts ard t;argets, and. { ") p@s*ﬂtun“im"

photographs froa f',sture sate Ube rewn: nai seance photegramye

;;1

‘ §
IV. SCIEKCE ARD T}‘NCHFDLCGY S?JPFOE TZNG ’.HZE SOVIET ECQ&‘?OM‘! nm INDUBTE JAL
. ‘ , M

The early Sow et .mp?emmta 1@:& o:t‘ pu Ograms for tepm;raphic '

mapping, resource explr;ratim, and the mdy of the garth hes ben.n :
. b = i
widely sccleimed ib écwj et M.t ar‘ ture ai' ,l;av.xng laid the hasis nme: Bary
‘ﬁ
o d
for Soviet su@@eeees in tbe a..rrm ,furmatmn of an early ags srien e@a%mw

]

P
1nto a medern :LndmstM 8l e qy 1“1 a:id ticn, ge@graphi« etudies 'hwe

i
provided baeic, 1nforma t*'é@u wnﬂeLE nlllzeg tae pmblem 01’ delh&ating re; wnfz

i suit‘able both fa.r "ﬂ.am'ming gad azmnni st r’ .pg the e«:onomie cmvelogmem,

| i
i

i
i
i !
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The indicated bighj level of ‘c‘ont;nuéfi peler research in the Arctic a:.rxé
Antarctic points mot only to further sciezﬁatific progress bu‘%ﬁ alsc to an

increase in Soviet preeminence in polar capebilities.
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APPEHDIX A
Soviet Goals anpd Achievemgats in Geodesy,

Bravimetry, and Mapping

A. Introduction

Soviet policy has always recognized>tﬁﬂt a strong national geodetic
and cartographic systeﬁ is eseential for planning the agricultural and
industrial development of the nation. Thejproduction of maps of thek
USSR, consequently, was expanded aftef thejreadjustment of hofizontal
control in 19h2-46. The topographic seriee at 1:100,000, containing
approximately 20,000 sheets, received the most concentrated effort end
is now completed for ﬁhe entire country. Geodesy, however, has taken on
importance beyond merely serving as a baeis for mapping control. vThe
development of long-range-weapon systemslaed artificial earthﬂsatelli%ee
has extended the area‘of practical geode%ic interest to include the ;
surface of the whole Earth. o

Soviet theoreticel geodesy reveals & #een awareness of this "whéle
Earth" concept of modern geodesy. For verj practical reasons of milftary
urgency the geodesist today, more than ever, seeks a better determina,ion

§
of the figure of the Eerth. Ultimately, afber intercontinental ties are

e e o b

|
l

made across the oceans, a single world geodetic datum will be a possisilityJ

By continuing the present policy of collecting world-wide data whlle
withholding its own geodetic data from other nations, the Soviet Uhion
hopes eventually to win scientific recogpition as the f;rst.petion tc
establish a world geodetic datum. | '
Early interest. 1n gravimetry for geodetic purposes hag’ given the

Soviets an advantageous foundetion for the study of the external gravlty

field which is likely to improve capabil ties not only for target location

but also for positioning photographs from reconnaissance satellites, if

and when such are launched.
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B. O nizati 1 Facilities and 'Resources
] n:’ : }

Basic survqyinq and mpping of the country as a whole ia centralized

in the Chief Administration of Geodesy and Cartography (Gmxé vhich ;.s
nov attached to the Hinistry of thn Interior. GUGK works in close
concert with the !H.litary Topogra.phic Administration (VTU) of the Armr
General Btaff. Little is lmwn of the nature of thia collaboration and
its relation Yo policy formtion. L

Relations between GUCK and the aerviceb of the Miniatry of Defense
are kmown to be regu]ated by 8 special s‘katute, the text of vhich has

not yet been obtained. It ia also known that basic geodetic surveying;
i 8
of the first three orders is conductea by éUGK, the Am, and the Nav*r.

Of the military aervices, the Axmy appears dominant since it is the only

G

gervice that has bean identified as havit;g ‘the right to serve as co-ai‘.‘uthor

with GUGK in the issuance of basic gecdeﬁio and cartographic specificptions |

and regulations. It is believed that. top-levcl coordination of poli e
s P

occurs at the minis‘berial mvel in a gro:,p consisting of both civilian

and militery planners. o
GUGK is an integrated organization ’éha‘t » in addition to the con-

0 ul

ventional technical and administrative m;zits ’ includes two policy bod es --

8 Collegium for broad proexam planning and resee.rch and another body

' the coordmation of iqteragency maoping; pro.,ects and a.ctivi’ciiea. Th :
second group includes cenfral a.rchives for the custody of all data )
central publishing or%anizaticn fcr geod.e'bio and cartographic 1iterﬁ t:n:e,
a central reaearch i,nstitutc : a factory ior the production of geod.etio
and mapping inatrmnents R photograumetric and geodei*ic est;ablishmen 8,
and 12 cartographic plants. Ehc ﬁilitary Topographic Administration i
includes a Military ‘l‘opographic Service, a }faculty for advanced geodeﬂy

§
at the bﬁ.li‘bary-Engineering A(.ademy im. fwoysheva (VIA) ; a scientifir'
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research mstitute; and, according to & prewar source, 12 topog'aphic

units, T geodetic unita )y 3 aerial photo;;raphic units, 12 geod.etic aqd
cartographic units, qnd a ﬁeld training, and. testing camp.

Training in Bﬁeﬁng and mpping, wh:l.ch dates back to 3.779, ha
been particularly emphasized under the Sovi.et regime. Estimated conserv-
atively, the Soviet Unioa currently has some 6,000 engineera and 10 000
techni.ciana trained in geodeey and cartogrnphy ’I.'he ranks of GIX}K 3
{including its predecessor agenciﬁs) have ‘increased fram %69 in 1921&‘
to 5,058 in 1940 a.nd to an estimated 9,000 in 1953. | .

Training of engineers in geodesy is on & very high level, in borl.h
theoretical and practical aspects, and Swiet instruction and facilii,:l.es
compare very favorab]y with the best in Western Europe. Advanced
scientific education and technical trainiqg is provided by the 1arget-t
system of special educatiozml ins’ uituticns in the world. Civil and
military personnel have inﬁependent training facilities. At the ’

university level, a.dvanced civilian traiuing in which one-third of a

5-Year course is devoted to highez' geodesy is given in 2 institutes,

‘ wvhich together are conferring engineering degrees at the rate of abc?t

. 400 per year. Graduate training is given not only at these two inet? tutes

but also at several scientific xasearch institutions Between 1937 and

1955, some 42 Doctorates of Teclmi ca]r Sciep.cea in geodesy were granted,

In 1955 alone , no fewer thsn Ty c&ndidate's (i.e., master's) disaertations

and one doctarate were presanted Ly higher institutions of learning

!
With geodetic training of this depth, it ca.n readily be aeen that the
Soviets already have a formidable reservoir of geodesists available t.o

staff operational-missile units.
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C. BSignificant Soviet Acc lishwntsL '.‘rends and Objectives in Geodesy,

1. ‘_&gt‘-o;'de: g orizontal Ciontrol

Boviet geodetic control has had the great advantage of a recent

read justment (1942-46), which unified inso a single system all earlier
first-order triangtﬂ.ations within the cosmtry. The new Xrasovskiy

- ellipsoid was adopted in 1845, a.nﬂ nevw geo&etic coordinates ware assigned

to the initial point at Pulkovo Obaemtory. From analysis of gravity
cbservations ovar the entire arca of the U'&SR, the chiets uniquely
wvere able to construct geoidal pz'o files nleng arcs of triapgulation,
making possible the reduction of angle 9&’;1(1} distance measurcements frox;;
the Earth's surfaeei directly ’ce ﬁe elli}_aseid. The Soviet claim that
this projection metixod is superior to ot?ae;r reduction methods used
elsevhere in the world is prcoe,hly correot. However, the relative .
strengths of different datums aml com,in: nfal nets, or the fltness of
any one to serve &3 8 world d&tum; cannob rea.u.y bz determined ‘before
methods become available for bridging the oceans geodetically :

At lesst two-thirds the arza of the US&% is now covered by first-order

|

horizontal control. A new field survey .Aleng the principal rivers ﬁm-?ing

northward into the Arc‘cie Ocean is operasi ng continuously. Deepi'te
Boviet reluetance to reveal first-«order wozk east of Magadan, there is

reagson to believe that Scviet con ,rol now extema to the Bering S’crailt.

)

Estima‘bes gliven privately in cenvewsa‘cim between US and Soviet geodcsists ﬁ

indicaﬁe that the UBSR will be complete]g' covered by first-crder hori zontal
control within lessr tizan 10 yeaws. i

The integration of the geec'%,e‘”ic 8Yy8 dems of the European chbloc
nations with that of.’ the USSR haa heen :Ln. progress since 1932. '.T.'he

separate national geoc'i.etic da*imms have been abandoned in favor of the
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Pulkovo 19102 Datum’ of USSR and all the neceasary additinnal field

work and the readausénent oi’ control to the Boviet system have been a

st res——

compl.eted lchpping based on the naw cont:‘ol is well under way 1n all
the Batelnte coxmtries. " The ‘Eopographic sehes for EBast Gemny at |
1:25,000 is a.lready ccmpleted (1,536 sheeta) It nov seems likely that
the mwapping progrem :lnitial]y set up at Sofia in 19% will be essentiany
ccmpleted within the next few years, | '

Geodet:l.c information rege.rding Conmnmis'b C'-hina 13 scantn china ha.a
pm'chasad geodetic equipment ﬁ'om the Wesﬁ aml from East Germany, and :
undouhtedly also from the USSR " The chiets have sent specialiats to
Chine to formulate geodetic programa and to di.rect scme of the fleld
work. '].‘hus far, no 1nformatxcn is ava!.lnble regarding the progress of
rield work by the Chinese. Tiea ac*osa ti:e border to the Soviet net
have probably been made , although thsre 13 no indication as yet that ﬁme
Soviet datum has been e.dopted ‘oy China. ch well the Chineae dai:a ﬂ.t
the Boviet datum wm. be a matter of great mtereat in the yaars ahgaa,

Boviet and us control points are closeét %o each other at the Berlng
Strai‘b.‘ Bince A]nska.n geodetic data mve been available to the Sovie*ﬁs
in the past and since an acemte connectmn a\.roas the Strait. would
clearly be advantageous to them, bhey haVe probab]y alrea.d;y mde a
prelimirmry connection by covert meane or by aari.al photograpw. Sineo

' oﬂl}' very poor maps bf the chukotsk area are availa’ole in the US an.d
since the Soviets wil.hhold :lnfor:naﬂm on a posaible ccmnection from
the Strait to the zmi.n net in the USSR, thekUS would hmre little to ‘k
gain by simply mking the ccnn@ction acroas 'the Strait. _The Qovieta
have already dropped hints that, at the fori-.hcommg Helstakt 11506 meeé.mg

: 1n 1960, they will propoae e Join’c operation with the US to mak.e the ;
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tie across Bering Stré:lt. ,' eparation to meet this challen@ should
not be qeglected 65 mterea.,s would ne served equally with those of
the Soviets onlz{ if a.greement could be reached to exc‘fnnge geodetie |
data and large-scale naps of »areag vithm ? radius of several hundred

3

miles of the Strait.

3. Gravitx Obeemtions
Gravity values from all over i;he Eax*bh‘s swface provide a8 uniqus

‘ method ot‘ determining “the shape of the Ear‘:.h The Soviets have found

the gravity approach to geodeay mmst helprul in aetting vwp thelr &tm
and in, reducing measured angles ard diste.nces to the ell:lpaoid. To
obtain & better mdermnam of the remtionship between the Earth's
surface, the geoid, and ellipsoid, 11; has long been recogxized that
,grav:lty cbsemtions from representative areas all orver the Earth are
needed. Becouse Mtercontinental positionin,g will be 1mprov<:d as these

gravity observatl.ons are made, the data assumfa the siglificance of

military Mormtion._’ The overlapping mterest in gravi’cy by scientists

and military planners ‘has 1ed %0 conflict o*’ opinion over the release
of data in the Us and to strict ﬁthholding of the data in the USSR
There 13 1ittle proapect for relaxation of the chiet policy with |

respect t.o gravity aata in the nsar future.

1

The u.rgency for obtaining grevity data from all ovar the Ea.rth haa

? ?

;giwan precision instrument builders a.n incentive to create apnaratws

ror measuring gravity cm Burface ships m mod.rawe'b,' calm aeaa. ” Heretofore‘

mvity at sea has begn measured !:::,r pendulvm apparatua (Vening Mei.nesz
type) 1:1 a aubmergeﬂ submarine '.S.“his me'::hed has been slow and costly
and 1s not suited to a worldv:?.da ocean.tq g"avity progmm Promising,
results from surface vessnls have bean ach}wed by the US within tbe

past year, using stabilized p]ntforms gravimeters similar to porta.bln
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land types, and electronic circuitry for coatimuous recording. The
Soviets are definitel#r ;rorking along the same lines /bub are very guarded
in vhat they reveal coﬁéming their progress. They have experimented
with ship~borne apparatﬁe with appavent success. In this field they mey
even be aheed of the US. If gravity can bz fnsa.aured reliably on swrface
vessels, the transition to airborne measursment presents no serious
technical aifficulty. The US is alvealy teating airborne gravimeters,
and the Soviet Union ia possibly doing the same. Within the rext 5
years the Soviet Union, working independently on the sea and in the air
should acquire encugh new gravity dsta to jJustify their recalculation by

them of geoidal heighte and undulations over the entire Earth's surfece.

In the conguest of science as a pathway toward world power, there is no
doubt that the Soviets alm to be foremost among matlens in the study of
the structure of the Earth. Gravity provides a key method of approach

to this study.
4, Boviet IGY Geodetic Work in Antarctica

* Astronomic observatioms have in the past provided the basic control

for whatever mepping has been done of Anterctica. Aside from the usual
triangulation between as'bro points, geode‘l.ic interest in Antarctic&
centers upon gravity determinaticne mede 3n the area. It is balie’ved
that during the IOY the Soviets made extensive gravity determinations
at Mirny, z_at‘ various points on their inland excursions to set up
meteorclogical statiqns , end 1n the coastal waters traversed by thelr
oceanographic vessels. Because such gravity cbservations were outsidé
the scope of IGY planning, the Savie‘cs were not obligated to disclose
these gravity data. Prior to the commencement of the IGY the Soviets
seemed anxious to compere their gravimeter ta‘e.dinga with those of *&zhe£

US at Mirny. This would be desirsble for cellibrating the instruments,
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since some drift by a gravimeter is to be expected When a US Worden
gravimeter was brought ashore at Mirny, however, the Soviets were
unwilling %o put their own gravimeter to eny sort of test. Since
gravity values havé to be reduced to sea level to be of comparative
value, inlend Antarctic observations suffer from uncertainty regarding

station elevation. The Soviets probably made many inland observations,

‘using the best barcmetric means available to determine elevetions. Such

a gravity program would, in the Soviet manner of thinking, be & necessary
preliminary for control of the accuracy needed for an Earth satellite
observation station. The Soviets were provably more interested in making
gravity observations on their sea and land expeditions during the IGY
than is indicated in the printed record of their achievements. With the
establishment of additional stations for the cbservation of Earth
satellites, the Soviets may be expected to stress the making of gravity
observations in fntarctica even more strongly in the future.

Se Geoclegy from Earth Satellites

Geodeay will ultimual,v benefit greatly from the study of Earth
satellites. Methods wlll be found in the US and the USSR to improve
intercontinental positioning, tc get a better value of the Barth's
fle.t’ceni\ng, and to determine the Earth's gravity anomalies. For geodetic
purposes, a number of Earth satellites at different altitudes above the
Barth and different eccentricity and iﬁelination of orbit are needed.

More refined methods are also required for determining the position of
the satellite and the time of its cbasrvation. Also neecied ara accurately
positioned stations well distributed over the Barth. Although no
admission has come from the Soviets, it is evident that their satellite

program suffers from dependence upon other parts of the world to contribute

observational data. The qo\riet Union is Just not big encugh so0 that

-8 - APPENDIX A
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cbeervations from that country alone are suff“icient for the stuiv of

precise orbits. This is why the Soviets will undoubtedly set up

‘stations in Antarctica, and possibly in other areas in the Southern

Hewdsphere, through diplomatic and international sclentific arrangements.

Benefits to geodesy from Earth satellites are not likely to be
forthcoming for some time either in the US or USSR. These will first
require satellites several thousand miles from the Earth; and only
through the analysis of data from & number of such orbits can consistent
final results be obtained. The present outlcok is for continued aloofness
on the part of the Soviets in sharing their raw observational data.
Because of the frictions developed by a dual satellite program, of the
US and USSR, geodetic advence may be slower than otherwide; but the
competition will ultimately lead to geodetic results of great significance
to mapping.

The Soviets may also advance in their study of the external gravity
field of the Earth through eir-borne gravity surveys and artificial
satellites. Coupled with their known studies of perturbations of
satellite orbits, the Soviets may make significant advances both in
improving the precision of aatellita ‘c-fa.cking and orbit predicticn.

This could improve their capabilities for (1) more zccurate ca.lculétion
of range and azimuth between launch points and targete, ond (2) position-

ing photographs from future satsllite reconneissance photography.

-9 - APPENDIX A
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"APPENDIX B
The Role of Geogra;ohg in Soviek Science and Techrology

- A. BSoviet Forelgn Poliq (Seetion I-B)

Soviet gecogrephic rescarch on foreign countries is directed towards
baaie étudies of the various countries of the world in which ell phases
of geography are included regardlesa of immediate strategic value. Such

studies are pmducing an inereasingly importasnt baeis for the development

. and implementation of foreign poliecy.

The geogrephic sections of all leading Soviet universitles snd
~ research institutes emphasize the study of forelgn countries. In the
. Geographic Faculty of Mogecow University, for exampie, 3 of the iy
departments are devoted. to tesching the geography of other cmm tries,
| a fourhh to polar geogmphy, and a £iTth to oceancgraphy. In the
Institute of Geography of the Acsdemy of Selences, 2 of the 10 sections
‘arév(c'onéefﬂezd'exclusively with foreign countries, prepering botlr ,
cpuntrjr monogrephs and special.éﬁxﬁie&a Two ohher 1nétitritész‘"in the.
Academy‘of Sciences are engnged i:i axtensive research on erces outside
thechint Unfon. The Institute of Oceesnograpby (together with related
| or@niiatiaﬁs) conducts reéaamhfan all ¥he ceesns of the world cnd

in at least 17 foreign countries. The Tfnstitute of Driental Studles
- includes amngits other work luporient geograpbical r&eeﬂch«

Soviet publicatmna reflect the incrzesing woerld-wide interests.

of the Soviet Union. G:E paxrticuler significcnee 1s the growing voluae
of publications on Southeast Asia, the Near Fest, and Africa. Pubiiestions
range '~:E‘mmshar'?., generallned, popular €osey prions of v anlirs counbry
W detniied sw.aﬁeﬁ of spwciiic brsuchen of e GcuLEY end ::::iw-mstive

: ,smies of the peaoplem m are GE Lasis: varim w pimming ecoromie,
| cﬁ.'l,i‘.ural,‘ snd political penetration. In 1958, wore 'tlian one—third/

| | ’ - - APPENDIX B
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.df‘-the space in. the two 1&&63.2‘25‘ Soriet googiwphic Journals was devohe

) té"'countﬂee"other than the USSR; 20d e single mofithly issue of

' Referas ivnyy Zhurnal, ng&ﬁ&' (wa 59) inciuded at least 67 refevences
to Boo)ts and articles on foreign comtries witten by Soviet geographers.

Sovte't. -geom;phers have also greatly increesed their participation

_ in intematioml orgs.nizationa and mniexvnc&sg in one year a.loné,

, they were represwted at the Ein‘t-h Pacific Sc:i.eﬁce Oongres:»s, the Regional

; Gonfomnee on the Geography of Asia, am’; the Second Meeting of Economic

':':~Geomphcra of . Eastem Eumpe, amd at mejor conPevences on maticnal
athsgs, <9mj.thelogy, the climate-af arié mzms,, Afro-Asien gaogmphy,

Arctic sea ice, and ;geoaesy an& geoixhysim. Some 300 Soviet geographers
P "pl.an 0 attém’_t- the Hineteenth C.'énéms oi the Internstionel Geographic

o Enion in 1960. Theee"activities are evidence of m concerted @ffc,ri to

. overcom a s&gnii‘lca.nt weekness on the pert of Soviet goOLEODAGCTE vw=

. ;,maequate first-hand Imowledge of forelgn comtiies.

e 2. .~ APPENDIX B
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the ge@grapny mzrricu].e. of the vmi%mitwf. exe dﬁ’hemin v ,by tl:;e sta‘c@,

resmeh 13 perfomd on ecnm*zx,e t mﬁeua govemmnt bagencieso _

The geogmphic research efi’arﬁ; iz iv p siwa boﬂ;“lin i.'l'.s mterial

- aBPeCLs - larga_ stai’fs, 'bt..dgeuz,. ond fac u’h% e and..!.n,the scope '

aend nature of the progmm. An mosiyeis m, e:nmmpem.ry Sovict publica- '

1 one and mps, and evalum;ions by shond w»::a'te“'n geographers who
‘L.:ave visited the cotmtry and iﬁg TegeaTel vf-:fn ’:m in. recent years ‘have

R ' g:nmmtﬁd tha 2t geogmphin 'c.rtmm‘.ngg nné repsereh o the Soviet Union

today azxe mztst.smding in q_ua:;zi: ¥ end o as well e.z; 1.1‘; Seope ¥

.

' iﬁ‘.;m’est .

2. Explxaiteﬂon or ﬁcn»s@«.rw Besousass cizi-»m L -}_ S

Cmse mrkiug re..a.tima ‘ba%, sRE gl ﬁaera and those of
. 'Gm.na wd. the S&tellite coum,z** e »ww TSN "& g a a la.xge xmmber of

Joint e@eﬁi‘s‘.io.\m aml joj.ntly p‘f pw!:-c,;%_ mwmyh.”» Geographic a.nd

'i‘cartographic wm :m all loc wuncriaa; espe 1&41.1:.:' :
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An importeant aapeczt of 't e geegropbic foscaxceh is e awmploiltaiion
of pon-Soviet source meterials through en sicborstely ozgonized

. biblicgraphical effort. The February 165¢ edition of Referativoyy

th‘nﬂ. Geoggfi& inc).udea more then LM"JO citations dealil ng wholly
end specifically with foreign coxmt:riee gleaned fmm more than 6(7&
geograpbic and mngeogmphic sources published thioughout the world.
A largeb proportioﬁ of the eitetions zre ac;rompe;miéd by resumes, snd
ﬁll copieg of al]. the, cited, paterisl axe aveileble to any initerssted
| researcher. |

2
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. Strategle Aspects of Seientifie Desesrch: FPhysical Sciences

Isection TII~1)

For the past two decades, ez organized scientifio Arctic reseavah

| . program has been eonducted in which geograpbic research is coordinated with
rese&'mh :ln the numemus related fields of vhysical sclencen Moxe

reeently, emphasis hae shifted to the strategic aspects of the Arctic.

In 1954 the Aretic Progrem of the Academy of Sciemea wvas ‘greatly expaniied.
. More than 100 polar stations haire now been ésta.bliah&d ; nmrous' exploratory
geélogie and g;odétic field parties are @ond‘ﬁ@ting research in the Arctic;
some 20 oceancgraphic reaearch vesaele are in operstion in late surmer ;

' and 2 dr:l.ﬁing sclentifie stations ars currently collecting geophyaical
dat;an As a result of selentifie research, . :me* oved topograph:!.@ ’ gmlogic ’
- aml soodet:lc maps of the mainland and islands and hydmgraphia charts of the
Arctflc Seas have been produced. An early start in the amassing of scientiﬁc
~data gave the Soviet Union an advantage over all other countries, s:lnce tol-
. lection is ne@ess&rily a 8low pr@@e‘-ma, ‘Dleciplines b‘,a&@i on longo Lerm
qbservatiqns -- sueh as meteorology, ice reconcaissmnce, and permefrost
investigation ---> have long been studied by the Soviets; and the vast amount
of data that has been colle@ted,‘ processed, and published provides & solld
background for current resesreh.

The IGY provided an additional impetus to the eollection of date not
only on the Soviet Union but also on the rest of the worid. Over 100
seientific organizations directed by the Amaiezny of Scienczes \,@upemted in
’thza er,i‘o;-t. In the’ Soviet Aratie ; alone, about 60 seientifie étati@ns
- are now operating. The scope of the Arctic research in disciplines such as
oceanography; glaciclogy, gé@m&@etmmg icnospherie physics, apd seiemology |
’ is mueh more extensive than that of all other coutries bordering the Arctic

1 ‘combined.
o -5 - APPENDIX B
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During the next 5 to 10 years, 's@;&emi\fi@ advances of signifieance

to Arctie research cén be expected. The eollsction of data will certainly

, be furthar automsated, and greater emovnts and pew types of ini’ormaticm

be anticipated from both drifting and statiemry automatie met;eomlogiz:

stations, Atomic-powered icebreekers that can operate in pack ice will

provide 6ppor£un1tie’s for extending the cceenpgraphie research now per~

formed by drifting stations and high-latitude air expeditions; and atomic
submarines sailing under the sea ice will faciiliste :!.nveeetigatidus ef
marine bwegy and, nhyaiea] chemicel, and dynamic oceanography, and

Btlﬂies of, ocean-bottom topography and composition.,
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.D. Secience and 'rechnoloq__%x_mrtmg 'the Soviet Economy and Industrial
Development [Section IV

1. Resource Develogment (IV»-I)

‘The soviet Union, more than any other eouniry df the world, hes
L _eapitalized on’ the results of geographie research in the develoment of

its 1nwna1 economy. All of this 'reaeareh is focused on .the practical

' 'appncation of geography, chiefl,y the aceelerstion of sconcmio davelmnmf
through cffiaien‘c. exploitation of the varied and wiaespread natural apd
h\usn Fesources of the Soviet Union. Research of the Institute of

’ Geography of the Acedemy of S@iences includes the fields of geomorphology,

climtology, hydrology, bilogeography, econcmie geography, eartography,
andvgmciolcgyo The main erfort of this research iz concentrated on two

problems, .- ma;ximm utilizetion of x;esourcea that are of current economie

: valne and means for a.ltering the natural envirooment to permit utiiiz#t:lon»

" ar latent resources. A | T

01' particuler interest in this conunaction is tx,e ‘problem of regionali~

. utiono Rm@izing mt the lg tr&diﬁ'i@ﬂﬂl eﬁ@mmiewgeﬁgraphic r@gi@ﬂﬁ

'?‘,.f'.which bave served as the basis for natﬂ.@ml plavning do ‘ot adeatmately

oérve current needs and goals, a eomplets realigment of economic«geograpbic
regions is being studiedo A comission for Dellmiting the Basic Econouit' Reglon
ﬂetuurk of the USER was active in the 195b-57 period, & number of special
conferences ha*{e been held, and reecmendations for @imugeé are now belng

| eahsidered. ” ‘Theae vary from the formation of 2b econonic regiéna with some

speciﬁlizat.ion and exehange of produ@ts {an appmved by the Commission),

‘the division of‘ the nation into h large ragions that would be eccomcmically

kautononous. A declsion on a new alignment of reglons may be expecited

Vithin the next faw years. - ‘ “ A . .

(
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In the Arctic and Sub-Arctic, continued geologic mapping and field
exploration will probably reveal new minersl deposits. Their exploitation
will bring more people to the mmoic, and new settlements will be
established. In the new settlements, swall nuclear powerplants and tidal
electric stations will offer new sources of powere Fie;l.d surveys and
construction plans for tidal stations have already been completed for
some coastal areas within the Eurcpman Arciic,
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